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CLAIMS 

What is Claimed is: 

\/\. A method of computing delays of a cell in an integrated circuit, said cell 
ha^ngVarameters including a process, supply voltage, temperature, input ramptime 
and outpubsjpad, the method comprising the steps of: 

(a) generating a first set of the delays of the cell by assigning nominal 
5 values to the parameters; 

(b) generating a second set of the delays of the cell by varying values 
assigned to the parameters of the cell; 

(c) creating a delay equation based on the first set and second set of the 
delays; and \ 

10 (d) computing the delays of the cell by using the delay equation, 

wherein the delay equation characterizes the delays in terms of the 
parameters of the cell. \ 

2. The method of claim 1 , wherein step (a) comprises setting the process 
to a nominal process, the supply voltage to asnominal voltage and the temperature 
to a nominal temperature. \ 

3. The method of claim 2, wherein step (aifurther comprises varying the 
input ramptime and the output load during the generation of the first set of the 
delays. \ 

4. The method of claim 3, wherein the input ramptime is varied from a 
minimum allowable input ramptime to a maximum allowable inpkjt ramptime. 

5. The method of claim 4, wherein the output load is Varied from a 
minimum allowable output load to a maximum allowable output load. \ 

6. The method of claim 1 , wherein step (b) comprises varying the process 
to a non-nominal process. 
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7. The method of claim 6, wherein step (b) further comprises varying the 
^supply voltage to a non-nominal supply voltage. 

8. The method of claim 7, wherein step (b) further comprises varying the 
temperature to a non-nominal temperature. 

9. Nhe method of claim 8, wherein the input ramptime is varied from a 
minimum allowable input ramptime to a maximum allowable input ramptime. 

10. The method of claim 9, wherein the output load is varied from a 
minimum allowable outpuNoad to a maximum allowable output load. 

1 1 . The method of clami 1 > further comprising the step of generating a set 
of coefficients related to the proces^the supply voltage and the temperature based 
on the first and second set of the 

12. The method of claim 11, w)\erein step (c) comprises the step of 
inserting the set of coefficients into the delay Equation. 

13. A method of computing delays of a\cell in an integrated circuit, the 
methexJ comprising the steps of: 

generating a first set of the delays of the cellNn a first simulation by using 
nominal values for a process, supply voltage and temperature of the cell; 
5 assigning a time value within a first range to an input ramptime of the cell 

during the generation of each of the delays in the first set; 

assigning a load value within a second range to an ofc^put load of the cell 
during the generation of each of the delays in the first set; 

generating a second set of the delays of the cell in a secdnd simulation by 
10 using non-nominal values for the process, supply voltage and temperature of the cell; 

creating a delay equation based on the first set and second set \f the delays; 

and 

computing the delays of the cell by using the delay equation, 
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wherein the delay equation characterizes the delays in terms of the process, 
15^ supply voltage, temperature, input ramptime and output load of the cell. 

14. The method of claim 13, further comprising the steps of: 
assigning the time value within the first range to the input ramptime of the cell 

during tnte generation of each of the delays in the second set; and 

assigning the load value within the second range to the output load of the cell 
5 during the generation of each of the delays in the second set. 

15. The rmthod of claim 14, further comprising the step of generating a set 
of coefficients related tosthe process, the supply voltage and the temperature based 
on the first and second se^sof the delays. 

1 6. The method of claim/l 5, further comprising the step of inserting the set 
of coefficients into the delay equatii 



v 



17/ An apparatus for computing>s(elays of a cell in an integrated circuit, said 
apparatus comprising: 

/ a processor for executing stored program instruction steps; and 
a memory connected to the processor rey storing the program instruction 

5 steps, 

wherein the cell has parameters including a process, supply voltage, 
temperature, input ramptime and output load, and tn^ program instruction steps 
include: 

generating a first set of the delays of the cell by assigning nominal values to 
10 the parameters; 

generating a second set of the delays of the cell by var^ng values assigned 
to the parameters of the cell; 

creating a delay equation based on the first set and second ^et of the delays; 

and 

15 computing the delays of the cell by using the delay equation, 
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wherein the delay equation characterizes the delays in terms of the 
parameters of the cell. 




An ECAD system for computing delays of a cell in an integrated circuit, 
said^&ystem comprising: 

nteans for generating a first set of the delays of the cell by assigning nominal 
values to parameters of the cell; 
5 meansvfor generating a second set of the delays of the cell by varying values 

assigned to the parameters of the cell; 

means for orating a delay equation based on the first set and second set of 
the delays; and 

means for computing the delays of the cell by using the delay equation, 
10 wherein the delay^quation characterizes the delays in terms of the 

parameters of the cell. 

19: An apparatus for compiling delays of a cell in an integrated circuit, said 
\^ appap^tus comprising: 

a processor for executing stored program instruction steps; and 
a memory connected to the processor for storing the program instruction 

5 steps, 

wherein the program instruction steps include: 

generating a first set of the delays of the cell in a first simulation by using 
nominal values for a process, supply voltage and ternperature of the cell; 

assigning a time value within a first range to an input ramptime of the cell 
10 during the generation of each of the delays in the first S€ 

assigning a load value within a second range to ar\output load of the eel 
during the generation of each of the delays in the first set; 

generating a second set of the delays of the cell in a second simulation by 
using non-nominal values forthe process, supply voltage and temperature of the cell; 
15 creating a delay equation based on the first set and second s\t of the delays; 

and 

computing the delays of the cell by using the delay equation, 
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wherein the delay equation characterizes the delays in terms of the process, 
supply voltage, temperature, input ramptime and output load of the cell. 



20. The apparatus of claim 19, wherein the program instruction steps 
furtherlncliJde the steps of: 

assigninthUie time value within the first range to the input ramptime of the cell 
during the generationbt^ach of the delays in the second set; and 

assigning the load valtte^vithin the second range to the output load of the cell 
during the generation of each of the^lays in the second set. 

21. The apparatus of claim 20, whereifMhe program instruction steps 
further include the step of generating a set of coefficients^f^lated to the process, the 
supply voltage and the temperature based on the first and secbfid set of the delays. 



22. The apparatus of claim 21, wherein the program instruction steps 
further include the step of inserting the set of coefficients into the delay equatft 
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